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Application Papers 
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10) E1 The drawing(s) filed on 24 June 2002 is/are: a® accepted or b)D objected to by the Examiner. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claim 13 is rejected under 35 U.S.C. 102(e) as being anticipated by Yamada et 
al. (US 2001/0047796). Yamada et al. show (fig. 1) a piezoceramic multilayer actuator 
comprising an active region (111), said active region (111) further comprising inner 
electrodes (21, 22) led out alternately at a surface of said actuator, wherein, for parallel 
connection, said inner electrodes of identical polarity (21 and 22) of said active region 
(1 1 1 ) are connected to respective outer electrodes (31 , 32), said outer electrodes (31 , 
32) being disposed on opposite sides of said actuator; electrode-free 
piezoelectrically inactive regions (113) further comprising a head region and a foot 
region; and a transitional region (112) having shrinkage and expansion properties lying 
between the shrinkage and the expansion properties of said active (111) and inactive 
(113) regions, said transitional regions (1 12) interposed between said active region 
(1 1 1 ) and said respective inactive head and foot regions (113). 

Claims 13-16, 18-20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Dam et al. (WO 92/0651 1) Dam et al. show (fig. 2) a piezoceramic multilayer actuator 
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comprising an active region (210), said active region (210) further comprising inner 
electrodes (204) led out alternately at a surface of said actuator, wherein, for parallel 
connection, said inner electrodes of identical polarity (every other electrode) of said 
active region (210) are connected to respective outer electrodes (212, 212'), said outer 
electrodes (212, 212') being disposed on opposite sides of said actuator; electrode-free 
piezoelectrically inactive regions (202) further comprising a head region and a foot 
region; and a transitional region (206, 208) having shrinkage and expansion properties 
lying between the shrinkage and the expansion properties of said active (210) and 
inactive (202) regions, said transitional regions (206, 208) interposed between said 
active region (210) and said respective inactive head and foot regions (202). 

Said transitional regions (206, 208), the electrode-to-electrode spacing between 
the inner electrodes increases in proximity to said inactive regions. 

Said increase in spacing of said inner electrodes starts from the spacing of said 
inner electrodes in said active region and is effected stepwise in a sequence of natural 
numbers. Note that if 210 thickness, which is noted as .508 mm is arbitrarily designated 
as equivalent to two, then, the 208 and 206 (.762 mm and 1 .016 mm) layers are 
equivalent to three and four. 

Said increase in the spacing of said inner electrodes from said transition region 
through said head region (202) or foot region (202) starts from the spacing of said inner 
electrodes (210) in said active region (210) and is effected stepwise in a geometric 
progression. For example if the thickness of each 21 0 layer is arbitrarily designated as 
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1 layer thick, then the thickness of layer 208 = 1 + (n x 0.5) where n =1 and layer 206 = 
1 + (2n x .5). 

The number of steps for increasing the spacing between said electrodes 
correlates to the differences between the shrinkage and expansion properties between 
said active region and at least one of said inactive regions. Note that as Dam et al. 
show the claimed invention such a property is inherent in it. Note also that this is 
ultimately a goal of the invention and its recitation does not further limit the claimed 
structural features, thus as it now stands, this recitation doesn't carry an patentable 
weight. 

The maximum spacing between the last two electrodes in said transitional region 
(208, 206) is up to 2 mm. 

Said maximum spacing is 0.1 to 1.0 mm. Note that Dam et al. show their 
maximum thickness as 1 .016 mm with a tolerance of + 0.013 mm which range provides 
for an effective thickness of about 1 .0 mm. 

Allowable Subject Matter 

Claims 17 and 21-25 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is an examiner's statement of reasons for allowance: The prior art 
fails to show a multilayer actuator wherein an increase in the thickness of inner 
electrodes in a transitional region between an active region and an inactive region is 
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effected stepwise according to a logarithmic scale. Additionally, the prior art fails to 
show or fairly suggest respective transitional regions consisting of modified 
piezoceramic material, such that the shrinkage and expansion properties of the material 
lies within the shrinkage and the expansion properties of the active region. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 


The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The remaining prior art cited shows structural features similar to 
that claimed by the Applicants. 


Direct inquiry concerning this action to Examiner Dougherty at (703) 308-1628. 
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